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FOREWORD:

N

Thxs report is the latest in an aniiual series: that presents data on Federal
R&D funding levels by overall totals and by selected subcategones The data
~ cover all Federal agencies that sponsor R&D programs: Each nevv report is
“'based on the Presidential budget request to-Congress, in this case, for fiscal
year 1977. Data for both 1977 and 1976 are estimated since programs are sub- -
ject to Tater appropmatlons. apportionment, and .reprogramming, Earlier
* years, however, reflect completed congressional and executive actions. The
“purpose of the series is to provide a perspective on trends and relatlonshlps
among important Federal R&D components. :

The National Science Foundation is appreciative of the cooperation of the
staffs of participating Federal agencies, who made careful efforts to meet the
survey requiréments. This report was prepared under the generdl guidance of
 Charles E. Falk, Director, Division of Science Resources Studies, and the spe- .
cial supervision of William L. Stewart, Head, R&D Economic Studies Section. .

Rxchard C. Atklnson
Acting Director. . N
National Science Foundation

December 1976
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The data appearing in this report for fiscal year 1977 were complled

between March and May 1976. They are based on The Budget of the United
States Government, Fiscal Year 1977, as submitted by the President to the_
.- Congress in January 19/6 and do not reflect subsequent congressional actions

or changes made by EXecutive apportionment, Based on estimates made in the

from the $23.5 billion appearing in this report to approxxmately $24.5 billion.

' Estimated increases from the levels shown herein for-the Department of
Health, Education, and Welfare ($372.million), the Energy Research and De- -

velopment Administration ($330 million), the National Aeronautics. and

Agency {$64 million) more than offset a decrease for the Department of

. Defense ($93 million). Other agency changes did not sig r/hcantly affect the
formation on 1977 -
" R&D obligations will be presented in an NSF Highlightsin mid-1977 covering

Federal R&D total. More detailed and further revised i

fiscal years 1976-78, as well as in the next Federal Fu/nds report.
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" Distribution of Federal obiigations for research and"development:* FY 195

| By character of wotk ' o \

- 423.5 billion .-

) g o '-:

. | By ficld of sclance: - -

' ,’ . By parformer « . (Basicandappliedresearch) . o

'\ $235 biltion A _ . #19bilios Sy

= Ny | | o

gl Industrial firms &/ S | ‘;% . ro

Vo Federakintramural [EE B :
'Univarsitia&?lteées‘ a | .

1| ! FFROC' admin. by universities . . : ;

Other nonprofit insttbtions 3B / 3 R

‘ (/" o L N

Other §1% - : 7o

\

Y Excludes R&D plant. , _. T

Y Inctudes Federally Funded Research and Development
- Centers (FFRDC's) administered by this sector.

SOURCE: National Science Foundation
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Féderal obligations for research and development:® FY 1977 (est.)
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HIGHLIGHTS

A\
Y

. ’ .\"\w

N | | N
Federal R&D obhgatlons (plant excluder) were expected to rise from

" $19.0 billion in fiscal year 1975 to @21 6 billion in fiscal year 1976 and
|$23 5 billion | in fiscal year 1977, The'increases of 13.5 percent in 1976 and
8.8 percent in 1977 were greater than known or anticipated inflation.

-

-~ pite the. strong gi*owth of the most recent years the Federal R&D

" iding total for 1977 is lower in real terms than 10 years earlier. In.con- -

<ant dollars the 1977 total is an estimated 20 percent lower than in 1967,

In 1977 R&D and R&D plant outlays were expected to represent 6.0 per-~

cent of total Federal budget outlays, compared with 5.7 percent in 1976
and 12.6 percent,in 1965, the year this ratio reached its highest point.

As a share of reiatively controliable budget outlays, R&D and R&D plant

outlays were expected to be 14.9 percentin 1977 compared with 13.5 per- -
-cent in 1976 and 16.3 percent in 1967.

| Although the national R&D total grew steadily from $23.2 billion in 1967

to a2 estimated $38.1 billion in 1976 (latest available year), Federal R&D
support did not rise proportionately. In the same period the share of Fed-
eral R&Dexpenditures in the national R&D total fell from 62 percent to an

estimated 53 percent. Increases in industrial expendltures made up most
of the difference in the 1967- 76 period. : A

~

'Among the leadmg agencies in R&D sdpport DOD and ERDA in 1977
account for almost the entire growth over 1976 in the Federal R&D total.
For the longer term, however, chief growthis shown for ERDA and HEW.
Between 1967 and 1977 the R&D programs of DOD showed an estimated
39-percent increase compared with R&D growth for ERDA of 161 per-
cent in the same period and growth for HEW of 121 percent. NASA, by
contrast, reflected a drop of 27 percent.

~
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.. will be obligated to extramural per
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' In1977 an estimated $17.4 billion, or 74 percent of the Federal R&D total,

* will be obligated to extramural performers. The-remaining $6.1 billion,

y

\
. 3
1

expected to'increase 14 pércent in 1977 over 1576, but obligations to uni-

~or 26 percent, will support Federal intramural pérformance.

Federal obligations to industrial firms [inclﬁéfrxg FFRDC's) were ‘.

- versities and colleges, only 3 percent. The Federal intramural effort was

.from an 18-percent share in 1967,

‘scheduled for a 2-percent increase.

L

Basic research obligations were expected to amount to $2.5 billion in

1977, or 7 percent more than 1976, This figure is a record high, but it - -

reflects a drop of an estimated 18 percent from 1967 in constant dollars,
As ashare of the Federal R&D total, basic research was expected to be 11
percent in 1977, the same share it has represented since 1967,

1977 'to an estimated $5.3 billion, also a record high. In real terms they
were approximately the same as in 1967. The share of applied research
within the Federal R&D total was an estimated 23 percent in 1977, up

‘Applied research obligations were séheduled to increase 2 percent in—

- '/.F

Development obligations were estimated at $15.6 billion in 1977, another o

record amount, and 11 percent higherthan the 1976 total. In constant dol-

7 lars, however, the 1977 total is an estimated 26 percent lower than the de-

velopment total in 1967. As a share of the Federal R&D total, devel-
opment was expected to amount to 67 percent in 1977,

i

t

in 1975 four St‘htes—Califomia.’ Maryland, Massachusetts, and New | |

York—each received more than $1 billion in Federal R&D support. Cali-
fornia continued to be the leading State by a wide margin, with 26 per-
cent of the total. Every State received soime support in 1875, and more

than $100 million was directed toeach of 25 States, including the District

of Columbia. |
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Data have been collected by-the Natlonal Science Foundatlon on R&D fund-
ing by Federal agencies for 25 successive years. Over this period the data have
been divided into an increasing number of categories of interest to particular -
groups. These categories include character of work, performers, fields of -
science, R&D distribution by States, and. university research by fields of
science. Obligational data for R&D plant and for scientificand technical infor-
mation activities are also collected, Because Federal R&D support is sizable,
representing more than one-half of all national R&D ‘expenditures, many

*""groups, both public and private, are interested in studymg trends and changes

in th&werall totals and the constituent parts. Federal R&D funding toughes on-- .
issues of interest to government policy-makers, to institutions within the dif- .
ferent sectors of the economy, to economists and hlstomans and to the scien-
tific commumty

Federal Funds for Research, Development, and Othez Scientiflc Activities
represents a later and more detailed analysis of the R&D component in the -
Federal budget than the one that appears with the budget document. 1 The data
in this report are aggregafes of R&D obligational levels as reported to the Fed-
eral Funds survey by 91 agencies in the March-May period of 178, following
the President's budget message in January. All Federal agencies with R&D
programs responded, and their data were based on budget request levels. Data.

~ were edited and processed by NSF staff and appendix tables prepared by com-
" puter processing and made available by midyear.2 A brief analysis of the con-

tents of Federal Funds, Volume XXV was also published as 001 8 survey

 totals were available.?

 See Office of Management and Budgel Special Analyses, The Budget of the United Stutes

Government, Fiscal Year 1977, “Special Analysis. P: Research and Development Programs”
(Washington, D.C.) 1976, p. 276. \

2 National Science Foundation, Detailed Statistical Tables, Federal Funds for Research, De-"~
velapment, and Other Scientific Activities, Fiscat Years 1975,1976, and 1977, Volume XXV(NSF
76-315) (Washington, D.C. 20550, 1976. Thesé-are obtainable grehis on request to NSF.

National Science Foundatlon Science Resources Studies nghh 5, Federal R&D Funding- '

i
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* The truest perspective.on Federal R&D efforts is shown by “actual year' |
-+ data; Since s'ﬁrveys have been conducted at the midpoint o the middl fiscal
" yearingach-yearbudgetcycle,the eariest yearshiows“actual data, and the .
- second o show estimates, In his eport 1 gotul Yearis 1975, and sti-
. mateyears are 1976 and 107, Ofthese, 1976 tato alargeextentneflctthe
- ffectsof appropriations, apportionments, and reprogramming, although not
" entirely, while 1977 data arestill subject to the whiol cycle o congressional
appwprliflion gcton and subsequent executive appontionment and repro-

~ grammi CoL -

i
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[
\
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* caution

" The aggregatesin thi series are sometimes loosely referted to as the Fed-

L
-
Ly
h

< gral RAD budget, but thisis a misnomer. No budget or research and devel-

apment exists, & such. No R&D total s determined by one specific decision,

- Rothr, thefinal tota that represents the R&D portion of any Federal budgeti

. the resblt of innumerable decisions i regand to the programs of seprate or

 ganizations, De'cisizﬁs on the sze and nature of R&D programs are based on
tagency missions and ot on the way R&D functinal ele-

* ments elateto ong another within thetotel budget, L

" weightingof theelative importance ofifferent kindsof R&Deffort, although

'
[

 The Riz dstribution thatisshown from one year to the next reresentsa
h

yld e used in equating levels of effortwith prioriies, Somekinds
of R&E programs have a high cost if they are undentaken at all, and ofhers

have elatvelyTow costs; yet the priority of such programs might be equal,

!

g

Thiseports hefirstoneinwhich the budgetyﬁar 197715 based on the new
“Qctober 1-September 30 budget period, as established by Congress. A 3

o _ ) ]
"o ' s

months pefiod. July 1-September 30, 19;
R&D data were collected for those month

*chavacterof work (basiceseatch, applie

no other categories; R&D plant data wel
will beshown inthe Federal Funds repot
peiods for comparabilty, but ifaggreg
time on Federel R&D programs ae need

" While the saliatcs in this rebdrtdo'ﬁi
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fied s budget ine tems, and incenteincd

classfceton. R&D programs, once de
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 reparting, Agencies are users as well a5

beidesagencies incude congressionel 8
penformers Inthe private sector, researc
oress, The data serve as & baseline forde

ing point for more intensive studies.
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o8 shown by “actual year'
nidpoint of the middle fscal,
shows “actual” data,and the

~ months period, July 1-September 30, 1976', providéd the_,tranQitidn. Federal

R&D data were collected for those mont}s in broad totals only, distributed by.

character of work (basic research, applied research, end development) but by

no other catégories; R&D plant data were additionally given. Détailed data

R will be shown in the Federal Funds reporis on an historical basis by 12-month

periods for compardbility, buif aggregate amounts spent over a period of

" time on Federal R&D programs are needed,the transiton dataare available,

While the statistics in this report do not reflct accounting pha ision they -

are sufficiently comparable from one year to the next to provide aq accurate

 measure of trends. Some borderline problems exist in that some R&D pro-

B

grams are no! clearly defined as such, Most RAD progeams hatve o be sepa-
rated by respondents from o.therlargenpmg;amsbedaué&théymnoﬁde’nti-”. —_
figd as bugget lineitems; and in certain cases questions ariseas!o appropriate
clasification, R&D programs, once identified, must-then be further subdi- -
videdtinto the survey categories: basic research, applied research, develop-
meﬂt,performers,figlds.et‘c.Sinceagency'recordsareoftenke'pt'bycalegories '
other than those requested in the survey, judgment in reporting data must be
used by respondents, | ST e

IThe interaction that takes place hiowever, between NSF staff and many re-

hole cycle of congressional spondents serves to clarify concepts and definitions end develop precisionin

reporting, Agéncies are users as well as producers of these data. Other ugers -
besides agencies include congressional stgff-‘, Federal science adrinistrators
performers in the private sector researchers inscience policy, and the science

"

- press. The data serve as  baseline for determiningtrénds and lso as astart-.
ing point for more intensive studies. |
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_'perrod From & level of $19.0 billion for fiscal year 1975 growth to $21.6 billion
. was expected in fiscal year 1978, or 13.5 percenit, Thei increase to the/$23.5 bil-
.f;hon requested in the President’s budget for 1977 represented gain/of 8.6 per-
" cent, Both of these increases were greater than known or antlc%ate inflation,
. 'An ad]ustment to constant dollars would show growth of 6.4 peftent in 1976
. andan, esttmated 2.2 percent in 1977.1

o The rlsmg trend for the current [1975 -77) perlod contrasts with the trend of

-  the years just previous, After 1967, the high point for Federal R&D funding in
~ .. real terms, a steady downward course was shown for Federal R&D funding

~levels until 1971, After a 1.4 percent-rise in 1972, constant-dollar totals once

. again declined until 1875 (although the decline in 1975 was slight), Thereafter

+ the'trend has been definitely upward, and even though final appropriation

and apportionment actions will alter the rates of change to some extent, the

- two most recent years reflect growth ina number of larger R&D programs that
“has been built into the program structure and is unlikely to be reversed.

A real reduction has occurred, however, in the overall Federal level of R&D

~ funding in the past decade. In constant dollars the 1977 total is still an esti-

mated 20 percent lower than in 1967 even though considerable variance from '

thls situation is found among individual agencres and performer groups.

Federal R&D fundmg is somewhat understated in that no daja are included

' for the independent research and development (IR&D) carried on by industry

" and financed indirectly by the Federal Government as part of defense procure-

~ ment contracts, At present these allowances are estimated at $500 million.
annually. Much R&D activity is-also engendered by Federal tax and cost- -

sharing policies. Industrial firms are permitted to treat R&D expenditures as

current costs rather than investments to be depreciated over a number of -

_ years, and thus they save substantlally on taxes. Further, incentives are
offered State and local governmients and the private sector through Federal

cost-sharing in R&D undertakings, notably in the agriculture and energy
fields.2

) L

__ﬂ_ 1

' Inthe absence of a reliable R&D cost index the GNP implicit price deflator was used for the

. years previous to and including 1976, and an estimate was made for inflation in 1977. Deflators
were based on fiscal-yéar periods and were derived from data'provided by the Bureau of Eco-
nomic Analysis, Department of Commerce. On this besis inflation for fiscal year 1976 was 6.7 per-

tent, The estimated inflation rate of 6.2:percent for fiscal year 1877 wastaken from projectionsin’-
The United States Budget in Bnef Fiscal Year 1977, The GNP deflator includes theeffects of price

~ changes for all goods and services in the economy and-therefore can only indicate approximate
' changes in costs of tnputsapecxflcally relaled to R&D performance.

2 Office of Management and Budget Special Analyses, The Budget of the United States Gov-
ernment, Fiscal Year 1977, “Special Analysis P: Research and Development Programs” (Wash-
mgton. D C.). 1978. p. 279.
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196775 | 197576 | 197677
18 135 86
Research 5.0 9.2 37
~ Basic research w21 9.3 74
. Applied research 6.2 9.2 . 2.1
"Development A 16.0 12
;‘.'“‘ “ Ct'mseent"dollar.f.1 .
R&D total 38 .| 68 | 22
" Resatrch ] -8 | 23 ey
'\ . Basic research . =29 24 . 1.1
. ‘Applied research 3 23 f -39
' Development | 52 | - &7 a4

. YBasad on GNE implicit price deflator. . -
E SOUEQE: National Science Foundation

| Agency Shifts.

Pressures toward growth or decline in Federal

R&D totals can be seen in the changes in R&D
funding for specific agencies. In 1977 the five
leading agencies in such support were the
Department of Defense {DOD), the National

. ‘Aeronautics and Space Administration (NASA] —

. the Energy Research and Development Adminis-
tration {(ERDA}, the Department of Health, Edu-
cation, and Welfare {(HEW), and the National

" Science Foundation (NSF). Of these, the highrel-

_-atiVe-growth scheduled for the R&D efforts of
‘DOB: EI}DA and NSF reflected the priorities of

‘the overall budget Defense, energy, and basic

research were areas selected for budget increases

in contrast with most other budget areas out51de
of domestic assxstance programs. -

A

»

NSF was well ahead of antlclpated mflatmn
whereas the dcheduled rise for NASA was con-
siderably less\than inflation, and HEW showed -
an absolute-dollar decline. The r/emammg agen- -
cies, taken collectively, also showed an absolute
decline for their overall R&D programs. The 1977
dollar increases planned for DOD and ERDA, in

fact, accounted for-almost the entire growth in . -
_total Federal R&D obhgatlons in the Presxdent 8.

budget.

Over the longer term a somewhat different
pattern is seen. Between 1967 and 1977 the rate of

growth for the R&D programs of DOD has not -~

been sufficient to keep abreast of inflation; in real
terms a 22-percent drop is.shown in the 10-year
period. As for NASA, an absolute decline in fund-

ing (despite a rise in the last three years) is found

to amount to 59 percent in real terms. Growth for

" the Department of Transportation (DOT), the

fifth-place agency in 1967, is translated into a
decrease’ of 30 percent in constant dollars over

" ‘the 1967-77 timespan. On the other hand, real :

long-term growth in that ‘period is shown by
_HEW, whose R&D programs increased Zévper-
cent in constant dollars; by ERDA, whose gainin
constant dollars was 46 percent in the same
timespan,? by NSF, whose growth was 54 per-
"cent, and by the remaining agencies, whose
aggregate increase was 55 percent. In the 1967-77
period tue only agencies that did not show real
R&D growth were DOD, NASA, and DOT, and
since _the first ‘two of these agencies have

: accounted for at least three-fifths of all Federal

R&D funding in this time, and often' more, they
have haw,a strong influence on Federal R&D sup-
port level

3 Prior to 1974 AEC data were used.
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timespan,® by NSF, whose growth was 54 per-
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. "aggregate increase was 55 percent. Inthe 1967-77
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s Prior to 1974 AEC data were used. - \

5 The scheduled growth for DOD, ERDA and'

-
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R&D Plant

Federal obhgatmns for R&D plant were
expected to grow from $821 million in 1975 to an\
estimated $886 million in 1976 and'a scheduled *-

*$1.2 billion in 1977. In each of these years ERDA '

accounted for approximately one-half of the Fed-
eral R&D plant total and DOD and NASA were,
respectively, second and third in support.,
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' " the total research share (basic research plus ap--

In 1977 the estlmated shares of t echaracter of
. 'work coxnpon nts within the Fedéral R&D total
,' ‘are 11 percent

- applied research, and 67 percent (rounded) for -

basic research, 23 percent for

development ¢ The proportions have changed
-over the past decade toward a greater emphasis
on research in relation to development in 1967

/ plied research) was 28 percent and the devel-
opment share. 72 percent. '

+ A reclassification of many NASA research programs
under development has resulted in lower overall Federal
basic research and applied research totals and a larger share
for development in allyeaxs See techmcal notes fordetells p
58.° ; .

Performers

“dollar basis.

‘dnd NASA \have. a8 a group. undertaken o
"expanded R&D programs much more rapidly -

than the two leading ‘agencies, and'their pro- -

gréms have been weighted more heavily toward
research than development In the current period,

however, the tendency is for the development s

" share'to increase once again—from 64 percent in
1975 to more than 66 percent in 1977—as DOD
. and ERDA'sponsor military and energy'programs

with larger development components.

Thus, althiough between 1967 and 1877-con-"

.siderable declines are shown in real terms in

funding for basic research-and development,

with almost no real change in the applied’
research level the opposite trend is shown

between 1975 and 1977. In this 2-year period the

plied research, just under 2 percent.

\

The agency shlfts just deScrlbed have had a
measurable effect on the use of R&D-performing
secters in'the 1967-77 decade. Although all per-

- formers: show. growth in current dollars when
. 1967 is-.compared ' with 1977, considerable -
v contras